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DETAILED ACTION 

Election/Restrictions 

Upon further considering the restriction requirement mailed July 14, 2004, the restriction 
is hereby withdrawn and all claims 1-25 have been examined herein. 

Claim Objections 

Claims 1 and 6 are objected to because of the following informalities. Claim 1 recites a 
limitation of "the second surface of the ceramic layer " with an antecedent basis. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 11-15 and 19-25 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 11, 14-15, 19-20 and 25 recite a limitation of "a molding material which 
encapsulates ... and a portion of the second surface of the ceramic layer." However, Figures of 
the instant invention does not disclose this aspect. Rather, the instant invention discloses the 
second surface (the bottom surface) of the ceramic layer is completely exposed. Or if the second 
surface designates a side surface of the ceramic layer, then a molding material encapsulates 
entire second surface (the side surfaces) of the ceramic layer. 
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Claims 12-13 and 21-24 are dependent on the rejected base claim. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 6-8 and 14 are rejected under 35 U.S.C. 102(b) as being anticipated by Heinen et 
al (US 5422788), hereinafter Heinen. 

Regarding claim 6, Fig. 1 of Heinen shows a discrete package comprising: 

a lead frame pad [13; a support pad] which has a first surface and a second surface, the 
second surface which is the opposite surface of the first surface; 

leads [21] which are connected to a side of the lead frame pad; 

a semiconductor chip [11] which is attached to the first surface of the lead frame pad; 

a ceramic layer [a ceramic heat sink; col. 1, lines 31-32] which is attached with the 
second surface of the lead frame pad via an epoxy [17; col. 2, line 63]; and 

a molding material [19] which entirely encapsulates the lead frame pad, the 
semiconductor chip, and a portion of the ceramic layer, except the leads and the second surface 
[a bottom surface] of the ceramic layer. 

Regarding claim 7 , it is inherent that the leads in Fig. 1 of Heinen are formed to have 
steps with respect to the lead frame pad. In addition, note that "formed to have steps with " is a 
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process designation, and would thus not carry patentable weight in this claim drawn to a 
product. See In re Thorp, 227 USPQ 964 (Fed. Cir. 1985). 

Regarding claim 8, Fig. 1 of Heinen shows wires [22] which electrically connect the 
leads to the semiconductor chip. 

Regarding claim 14, insofar as understood, Fig. 1 of Heinen shows a discrete 
semiconductor package, comprising: 

a lead frame [13, 21] having a first surface and a second surface with a lead [21] 
connected to the lead frame; 

a semiconductor chip [11] attached to the first surface of the lead frame; 

a ceramic layer [a ceramic heat sink; col. 1, lines 31-32] having a first surface and a 
second surface, wherein the first surface of the ceramic layer is attached to the second surface of 
the lead frame via an epoxy [17]; and 

a molding material [19] which encapsulates the lead frame, the semiconductor chip, a 
portion of the lead, and an entire portion of the second surface [side surfaces] of the ceramic 
layer. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-3 and 5 are rejected under 35 U.S.C. 102(e) as being anticipated by Boon et al. 
(US 6380048), hereinafter Boon. 

Regarding claim 1, Fig. 4b of Boon shows a discrete package comprising: 
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a lead frame pad [64; a die paddle] which has a first surface and a second surface, the 
second surface which is the opposite surface of the first surface; 

leads [65, 68] connected to a side of the lead frame pad; 

a semiconductor chip [66] attached to the first surface of the lead frame pad; 

a ceramic layer [10; a ceramic substrate; col. 10, line 43] which is positioned to directly 
contact the second surface of the lead frame pad; and 

a molding material [74] which entirely encapsulates the lead frame pad, the 
semiconductor chip, and a portion of the ceramic layer, except the leads and the second surface 
[bottom] of the ceramic layer. 

i 

Regarding claim 2, Figures. 5a-5c of Boon show the leads are formed to have steps with 
respect to the lead frame pad. In addition, Note that "formed to have steps with" is a process 
designation, and would thus not carry patentable weight in this claim drawn to a product. See In 
re Thorp, 227 USPQ 964 (Fed. Cir. 1985). 

Regarding claim 3, Fig. 4b of Boon shows the discrete package further comprising wires 
[70] which electrically connect the leads to the semiconductor chip. 

Regarding claim 5, Fig. 4b of Boon shows the discrete package comprising an adhesive 
[72; epoxy] between the lead frame pad and the semiconductor chip. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Boon in view of 
Nakanishi et al. (US 6501 156), hereinafter Nakanishi. 

Regarding claim 4, Fig. 4b of Boon shows substantially the entire claimed structure 
except "the lead frame pad is formed to a thickness of 0.5 mm." Nakanishi discloses the lead 
frame pad with a thickness range of 0.5-0.7 mm. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Nakanishi into the device of Boon in order to have to 
the lead frame pad with a thickness of 0.5 mm to accommodate the manufacturing specification. 

In addition, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to have the lead frame pad with a thickness of 0.5 mm in order to meet the 
manufacturing specification, since it has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 
215(CCPA 1980). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Heinen in view of 
Nakanishi et al. (US 6501 156), hereinafter Nakanishi. 

Regarding claim 9, Fig. 1 of Heinen shows substantially the entire claimed structure 
except "the lead frame pad is formed to a thickness of 0.5 mm." Nakanishi discloses the lead 
frame pad with a thickness range of 0.5-0.7 mm. 



Application/Control Number: 10/672,346 Page 7 

Art Unit: 2811 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Nakanishi into the device of Heinen in order to have to 
the lead frame pad with a thickness of 0.5 mm to accommodate the manufacturing specification. 

In addition, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to have the lead frame pad with a thickness of 0.5 mm in order to meet the 
manufacturing specification, since it has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 
215 (CCPA 1980). 

Claims 10-13 and 15-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Heinen in view of Boon. 

Regarding claim 10, Fig. 1 of Heinen shows substantially the entire claimed structure 
except that "an adhesive between the lead frame pad and the semiconductor chip." Fig. 4b of 
Boon shows an adhesive [72] between the lead frame pad [64] and the semiconductor chip [65], 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Boon into the device of Heinen in order to have an 
adhesive between the lead frame pad and the semiconductor chip to secure the chip to the lead 
frame pad. 

Regarding claim 11, insofar as understood, Fig. 1 of Heinen shows a discrete package 
comprising: 

a lead frame [13, 21] having a first surface and a second surface with a lead 
[21]connected to the lead frame; 
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a semiconductor chip [11] attached to the first surface of the lead frame; 

a ceramic layer [a ceramic heat sink; col. 1, lines 3 1-32] having a first surface [a top 
surface] and a second surface [a side surface], wherein the first surface of the ceramic layer is 
attached to the second surface of the lead frame; and 

a molding material [19] which encapsulates the lead frame, the semiconductor chip, a 
portion of the lead, and an entire portion of the second surface [a side surface] of the ceramic 
layer. 

Fig. lof Heinen shows substantially the entire claimed structure except "the ceramic layer 
is directly attached to the second surface of the lead frame." Fig. 4b of Boon shows the ceramic 
heat sink [10] is directly attached to the lead frame pad [64; a die paddle]. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Boon into the device of Heinen in order to have the 
ceramic heat sink directly attached to the lead frame pad to reduce the package size. 

Regarding claim 12, Fig. 4b of Boon shows the first surface of the ceramic layer does not 
contain a conductive layer through being a ceramic substrate. 

Regarding claim 13, Fig. 1 of Heinen shows a ceramic layer which is attached with the 
second surface of the lead frame pad by using the molding material [an epoxy 17; col. 2, line 63]. 

Regarding claim 15, insofar as understood, Fig. lof Heinen shows an electronic apparatus 
containing a packaged semiconductor device, the device comprising: 

a lead frame [13, 21] having a first surface and a second surface with a lead connected to 
the lead frame; 

a semiconductor chip [11] attached to the first surface of the lead frame; 
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a ceramic layer having a first surface [a top surface] and a second surface [a side surface], 
wherein the first surface of the ceramic is attached to the second surface of the lead frame; and 

a molding material [19] which encapsulates the lead frame, the semiconductor chip, a 
portion of the lead, and an entire portion of the second surface [a side surface] of the ceramic 
layer. 

Fig. lof Heinen shows substantially the entire claimed structure except that "the first 
surface of the ceramic does not contain a conductive layer." Fig. 4b of Boon shows the first 
surface of the ceramic [10] does not contain a conductive layer. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Boon into the device of Heinen in order to have the 
first surface of the ceramic without a conductive layer to prevent unnecessary noise between the 
ceramic and the lead frame. 

Regarding claim 16, Fig. 4b of Boon shows the first surface of the ceramic layer is 
directly attached to the second surface of the lead frame. 

Regarding claims 17 and 18, Fig. 1 of Heinen shows the ceramic layer is attached to the 
lead frame by using the molding material [an epoxy] located between ceramic layer and the lead 
frame. 

Regarding claims 19 and 20, insofar as understood, a packaged semiconductor device in 
Fig. lof Heinen is made by a method comprising: 

providing a lead frame [13, 21] having a first surface and a second surface with a lead 
connected to the lead frame; 
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providing a semiconductor chip [11] attached to the first surface of the lead frame; 
providing a ceramic layer [heat sink] having a first surface and a second surface, wherein 
the first surface of the ceramic is attached to the second surface of the lead frame; and 
providing a molding material [19] which encapsulates the lead frame, the semiconductor 

chip, a portion of the lead, and an entire portion of the second surface [a side surface] of the 

ceramic layer. 

The device in Fig. lof Heinen requires substantially the entire claimed method except a 
method to provide that "the first surface of the ceramic does not contain a conductive layer." 
Fig. 4b of Boon shows the first surface of the ceramic [10] does not contain a conductive layer. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Boon into the device of Heinen in order to have a 
method to make the first surface of the ceramic without a conductive layer to prevent 
unnecessary noise between the ceramic and the lead frame. 

Regarding claim 21, a device in Fig. 4b of Boon shows a method is required further 
comprising directly attaching the first surface of the ceramic layer to the second surface of the 
lead frame. 

Regarding claim 22, the device in Fig. lof Heinen requires the encapsulation is 
performed using a molding material. 

Regarding claims 23 and 24, the device in Fig. lof Heinen requires further comprising 
attaching the ceramic layer to the lead frame by using the molding material [17; an epoxy]. 
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Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Heinen and 
Boon in view of Moline (US 5075759). 

Regarding claim 25, insofar as understood, a packaged semiconductor device in Fig. 1 of 
Heinen is made by a method comprising: 

providing a lead frame [13, 21] having a first surface and a second surface with a lead 
connected to the lead frame; 

providing a semiconductor chip [11] attached to the first surface of the lead frame; 

providing a ceramic layer [heat sink] having a first surface and a second surface, wherein 

the first surface of the ceramic is attached to the second surface of the lead frame; and 

providing a molding material [19] which encapsulates the lead frame, the semiconductor 
chip, a portion of the lead, and an entire portion of the second surface [a side surface] of the 
ceramic layer. 

The device in Fig. 1 of Heinen requires substantially the entire claimed method except a 
method to provide that "the first surface of the ceramic does not contain a conductive layer." 
Fig. 4b of Boon shows the first surface of the ceramic [10] does not contain a conductive layer. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Boon into the device of Heinen in order to have a 
method to make the first surface of the ceramic without a conductive layer to prevent 
unnecessary noise between the ceramic and the lead frame. 

The combined teachings of Heinen and Boon fails to teach a method providing "an outer 
heat sink; and connecting the packaged semiconductor device to the outer heat sink." Fig. 3 A of 
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Moline shows a device which requires a method to provide outer heat sink [42] under the 
ceramic layer [40] and connecting the packaged semiconductor device to the outer heat sink. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Moline into the device of Heinen and Boon in order to 
have a method to provide an outer heat sink under the ceramic layer to protect the entire package. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Junghwa M. Im whose telephone number is (571) 272-1655. The 
examiner can normally be reached on MON.-FRI. 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C Lee can be reached on (571) 272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at-8^6-2 17-9 197 (toll-free). 
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